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REMARKS 



The Office has maintained the rejections made in the previous 
action. Claims 20 and 24 remain rejected under 35 U.S.C. 103(a) as 
being unpatentable over Fusegawa et al. (US 2003/0106484) 
(hereinafter: "Fusegawa") in view of JP 2003-297840 (hereinafter 
*JP *840"). Claims 21, 22, 25, 26, 28-30, 32-34, 36-38 and 40-45 
remain rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fusegawa and JP '840 and further in view of various combinations of 
Haas et al. (US 4,119,441) (hereinafter: "Haas"), Asayama et al. 
(U.S. Patent No. 6,641,888) (hereinafter: "Asayama") and Momoi et 
al. (U.S. Patent No. 2002/0024152) (hereinafter: "Momoi"). 

The Office identifies Fusegawa as disclosing a silicon wafer 
manufactured from a silicon single crystal having high interstitial 
oxygen concentration as recited in claims 20 and 24. JP '840 is 
cited as disclosing a relational expression between an interstitial 
oxygen concentration and heat treatment temperature as recited in 
claims 20 and 24 . The remaining references are cited as disclosing 
various of the limitations of the remaining claims. 

In response to the arguments traversing these rejections in 
the response filed October 25, 2007, to the first Office Action, 
the Office states: 

Applicants argue that neither of Fusegawa et al. (US 
2003/0106484), JP (2003-297840), Haas et al (US 
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4,119,441) Asayama et al (US 6,641,888) and Momoi et al 
(US 2002/0024152) teach or suggest the expression 
relating the interstitial oxygen concentration and 
temperature recited. in the instant application. 

This is not found persuasive because applicants 
attention is drawn to the point that non [sic, none] of 
the cited references ♦ . . has not been used alone, but 
combination rejection made over Fusegawa et al. (US 
2003/0106484), JP (2003-297840) clearly teaches a 
manufacturing method of a silicon wafer, in which 1 a 
silicon wafer that has been sliced from a silicon single 
crystal is heat treated in an oxidizing atmosphere 
wherein there is a relationship between oxygen 
concentration and heat treatment temperature (T) as 
recited in the previous office action. 

The Office's characterization of applicants' arguments made in 
the response to the first action is not correct.. Applicants did 
not separately argue the references. Applicants argued in the 
first response that the proposed combination of Fusegawa with JP 
^84 0 and/or with the other references cited in the Action, will not 
result in the method of the present invention as recited in the 
rejected claims. This argument is explained in further detail 
below . 

Initially, however, applicants submit that the Office has not 

provided a proper rationale for combining Fusegawa with JP v 840 as 

proposed in the final rejection. As explained in MPEP §2141 (III) 

(October, 2005) : 

The key to supporting any rejection under 35 U.S-C. 103 
is the clear articulation of the reason (s) why the 
claimed invention would have been obvious. The Supreme 
Court in KSR noted that the analysis supporting a 
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rejection under 35 U.S.C. 103 should be made explicit. 
The Court quoting In re Kahn, 441 F.3d 977, 988/ 78 
DSPQ2d 1329, 1336 (Fed. Cir„ 2006), stated that 
" 1 [R] ejections on obviousness cannot be sustained by mere 
conclusory statements; instead, there must be some 
articulated reasoning with some rational underpinning to 
support the legal conclusion of obviousness. 111 KSR, 550 
U.S. at i9 82 USPQ2d at 1396. 

In the present rejections, the Office has not "articulated 
reasoning with some rational underpinning to support the legal 
conclusion of obviousness." instead, the Office simply identifies 
JP *840 as "analogous art" (Action mailed July 26, 2007, page 3, 
line 15) and concludes that it would have been obvious "to increase 
confidence level in overall process control for manufacturing 
method of silicon wafer of Fusegawa ...in order to measure the 
strength of silicon wafer since oxygen concentration is effective 
for enhancing the strength of a silicon wafer, as suggested by JP 
(2003-297840)." However, the Office has not provided "some 
rational underpinning" for this conclusion or otherwise explained 
why a person of ordinary skill in the art would have been motivated 
to enhance the strength of a silicon wafer in order to measure the 
strength of the wafer . 

For this reason alone, the final rejections are not proper and 
should be removed. 



PATENT 
FINAL 



Pi\&4-08\al«-026-ptO-reRp oa-116 wpd 



PAGE 5/11 * RCVD AT 4/14/2008 5:52:22 PM [Eastern Daylight Time] * SVR:USPTO-ff XRF-5/12 * DN!S:2738300 * CSID703 412 9345 * DURATION (mm-ss):02-10 



PATENT APPLN- NO. 10/524,778 PATENT 
RESPONSE UNDER 37 C.F.R, § 1.116 FINAL 

Moreover, as has been previously explained, the combinations 
of prior art proposed by the Office will not result in the method 
of the present invention. 

Fusegawa teaches the Czochralski (CZ) method [crystal pulling 
method] , and discloses a method for making the interstitial oxygen 
concentration in a single silicon crystal low by controlling the 
pulling conditions (pulling speed, strength of magnetic field, 
rotary speed of crucible, and the like) and manufacturing high 
quality wafers. Furthermore, Fusegawa discloses heat treatment of 
this wafer for 100 minutes at 1150 °C in a wet oxidizing atmosphere 
to examine the distribution of OSF occurrences in a wafer grown and 
manufactured under the conditions prescribed above, in addition, 
Fusegawa discloses that, from the standpoint of warp and slippage, 
the preferable oxygen concentration for the wafer described above 
is 6 - 10 x 10 17 atom/ cm 3 . 

However, Fusegawa discloses nothing concerning the 
relationship between the interstitial oxygen concentration of the 
wafer and the heat treatment temperature of the wafer. Fusegawa 
discloses nothing more than carrying out pulling from a silicon 
melt with the oxygen concentration described above at a prescribed 
speed and prescribed temperature conditions, making BMD uniform and 
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preparing a single crystal that does not have OSF and other 
defects. 

In the JP '840 reference, heat treating a silicon wafer at a 
temperature that satisfies the following expression is disclosed. 
Oi < OieqTexp(2aSi0 2 Q/YKT) . 

The expression disclosed in JP '840 includes the thermal 
equilibrium concentration (solid solubility) [oi] eq of the 
interstitial oxygen, and in paragraph [0022] of that publication, 
it is stated that "[Oijeq (T) is the edge solubility 
(Randloeslichkeit) of the oxygen in the silicon at a given 
temperature T„ Functions of this sort are discussed in Hull, R. 
(Ed.), "Properties of Crystalline Silicon", The Institution of 
Electrical Engineers, London, 1999, pp. 498-491 ♦ 1 

However, in "Properties of Crystalline Silicon" on p. 489, 
discloses that: 

[Oi] cq - C s exp(-Es(K)/T) cm' 3 

Cs and Es are in TABLE 1 on p. 490. 

Cs and Es differ according to the reporter, and 11 
combinations are given in TABLE 1 on p. 4 90. 



1 A copy of "Properties of Crystalline Silicon" was submitted 
to the Office with the response filed October 25, 2007. For Office 
convenience, a copy of the document is attached hereto. 
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In other words, in JP '840, the range of [Oi] is not clear and 
is not definite. Thus, in JP 4 840, nothing is written about the 
following specific expression required in the method of the present 
invention. 

Oxygen concentration < 2.123 x 10 21 exp{-l.G35/k(T + 273) 

The invention of the present application is established based 
on the expression described above regarding the relationship 
between the oxygen concentration of a silicon wafer without COP and 
the heat treatment temperature of the silicon wafer in the 
manufacturing of a silicon wafer. 

The equation required in the method according to the invention 
in the present application cannot easily be conceived of from the 
equation in JP l 840. Specifically, in terms of the oxygen 
concentration and the heat treatment temperature, the relational 
expression required according to the method of the present 
invention cannot be derived using the disclosure in the JP "840 
reference, which shows an uncertain fixed relational expression. 

Therefore, none of the combinations proposed by the Office 
will result in the method of the present application* 

Removal of the 35 U.S.C. 013(a) rejections of the claims is 
believed to be in order and is respectfully requested. 
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The foregoing is believed to be a complete and proper response 
to the Office Action dated January 14, 2008, and is believed to 



minor issues remain that can be resolved by means of a telephone 
interview, the Examiner is respectfully requested to contact the 
undersigned attorney at the telephone number indicated below. 

In the event that this paper is not considered to be timely 
filed, applicants hereby petition for an appropriate extension of 
time. The fee for any such extension may be charged to our Deposit 
Account No. 1118 33. 

In the event any additional fees are required, please also 
charge our Deposit Account No. 111833. 



Atty. Case No. ABE-026 
Crystal Gateway 3 
Suite 1105 

1215 South Clark Street 
Arlington, VA 22202 
Tel: (703) 412-9494 
Fax: (703) 412-9345 
RJK/JBF 

Attachment: "Properties of Crystalline Silicon" 



place this application in condition for allowance. If, however, 



Respectfully submitted, 
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